Age-related changes in ribosomal profiles and in vitro protein synthesis in skeletal muscle during fasting and subsequent refeeding of rats.
Age-dependent changes in ribosomal profiles and in in vitro protein synthesis in skeletal muscle (gastrocnemius muscle) were studied in rats subjected to fasting and subsequent refeeding. Male rats of 4, 7, and 21 weeks of age were used. Incorporation of 14C-leucine into protein in vitro using skeletal muscle ribosomes from fed rats decreased with the age of the animals. Sucrose density gradient analyses of ribosomal profiles revealed that the changes in protein synthesis were accompanied by progressive declines in the concentrations of polyribosomes and total RNA in skeletal muscle. After fasting for 1 or 2 days, protein synthesis in muscle of young rats dropped markedly and this change could be attributed to the fall in the concentrations of polyribosomes. Also, the concentration and total RNA in the muscles of the young rats decreased. During refeeding of rats after fasting for 2 days, the incorporation of 14C-amino acids into protein recovered more efficiently using ribosomes of skeletal muscle of young animals compared with using those of older animals. This rapid increase in the protein synthesizing activity of skeletal muscle may be related to the efficient recovery of the ribosomes toward heavier aggregates. The results indicate that young animals adapt more efficiently to fasting and refeeding than do older animals.